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Abstract

Hand-foot syndrome (HFS) is a common skin toxiciry of waditional
chemotherapies, Some studies showed that HFS has an association with
progression-tree survival (PFS) and the overall survival {(OS). So far.
there is not available any systematic literature reviews or meta-analysis
aimed to assess the associations hetween HFS, PFS and OS. For this
reason, this study aims to quantitatively summarize, critically review,
and interpret the recent lirerature related to the associations between
HFS and efficacy of chemotherapy in terms of PES and OS. Queries
shaped by PICOM framework, a systematic search of three electronic
databases (PubMed, Scopus, and Science Direct) was carried out for
the period berween January 2010 and December 2017, Quantitative
data pooling was based on the calculation of Hazard Ratio (HR) with
95% Confidence Interval {959 CI) for the OS and PFS associated to
the presence of HFS, through the data of original publications. Five
papers were included in this systematic review for the guantitative
data pooling. Patients with HFS showed improved PFS (HR = {().532
[0.431-0.656]; p = 0.000) and improved OS (HR = 0.522 [0.427-0.638];
p = 0.000). HFS causes a reduction of compliance with oncology
treatments. Healthcare providers should use this result as a trigger to
foster patients’ coping and the one of their family caregivers, enhancing
their adherence to cancer treatments. Clin Ter 2019; 170(5):e388-395.
doi: 10.7417/CT.2019.2165

Key words: Adherence, Chemotherapy, Hand-foot syndrome, Hope,
Progression-free survival, Overall survival, Skin reaction

Introduction

Hand-foot syndrome (HFS). also described as Palm-
plantar erythrodysesthesia, is a common toxicity in both
patients treated with some traditional chemotherapies (e.g.
5-fluorouracil, doxorubicin, cytarabine, cyclophosphamide,
vinorelbing, docetaxel), and with most of the target therapies,
which use epidermal growth factor receptor (EGFR) kinase
inhibitors (e.g. cetuximab, erlotinib) or multi-kinase inhibi-
tors (MKI) (e.g. sorafenib and sunitinib), The incidence of
this toxicity varies from 6% to 42% depending on the type
of therapy, where the factors that influence this range are

mainly unknown {1—4). Further, HFS is a toxicity frequently
associated with the use of oral capecitabine, affecting rou-
ghly 50% of patients, and with an incidence of grades 3-4
ranging from 10% to 20% (5). Specifically, the risk of HFS
in patients treated with sorafenib seems to be seven times
higher than in the control arm (6). However, there is no
precise explanation for the pathogenesis of this toxicity, but
the development of the syndrome appears to be associated
with dose and type of drug as well as blood concentration
(5). Skin reactions, which occur as paresthesias, cutaneous
vesicles, hyposensitivity, appear after prolonged exposure
to treatment and can increase the risk of infection as well as
creating physical and emotional discomfort to the patient.
Symptoms, which are typically located on the palms of the
hands or teet, may occur after hours of treatment, lasting
months after the last dose (7).

HFS manifestation also depends on the time of exposure
to the chemotherapeutic agent, being completely reversible
in most patients (1). The degree of HFS manifestation
is dose-dependent and, therefore, it is often necessary to
suspend or modify therapeutic dosages, due to this toxicity
produces a marked decrease in quality of life and highly
negatively affect the well-being of patients (3,8,9), Accor-
dingly, many authors indicate that severe degrees of HFS
may reduce compliance with oncology treatments (10).
This could be associated with a lack of therapies as well
as valid prevention strategics (11). For this reason, the ma-
nagement of HFS should be timely, because it represents a
debilitating toxicity, that can lead to influence the treatment
itself, Clinical evaluation plays a pivotal role at each cycle,
including measures that identify and stratify patients who
are at greater risk of developing HFS. The assessment of
symptoms related to HES should be done according to an
appropriate staging, such as the one presenied in the Com-
mon Terminology Criteria for Adverse Events version 4.0
of the National Cancer [nstitute (12).

Despite the adverse effects of HFS, some evidence sug-
gest that HFS is an independent predictor of the efficacy in
chemotherapies to treat various cancers (13,14). Specifi-
cally, positive associations between cutaneous toxicity and
efficacy endpoints have been demonstrated, considering the
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progression-free survival (PFS) and the overall survival (OS)
to determine the treatment efficacy (15,16). Also, in patients
with metastatic colon carcinoma treated with capecitabine,
the developing of HFS associates with improved PFS and
OS (17). The same association seems to be observed also
in patients with metastatic breast cancer in treatment with
capecitabine (18,19). Moreover, other clinical studies show
that the response rate (RR) to treatment is proportional to
cutaneous toxicity, with high rates in patients who develop
a higher degree of toxicity (20). It is reasonable that HFS
could be interpreted as an indicator of cell activity, in fact
some authors proposed HFS as a possible predictive marker
of efficacy {18).

However, in the clinical practice HFS still has a role
of toxicity side eftect, which often induces patients to be
focused only on the limitation brought by its insurgence,
without considering that HFS could represent a possible
predictor of efficacy, in terms of PFS and OS. So far, no
recent systematic review nor meta-analysis have assessed
the associations between HES, PFS and OS and no strong
evidence exists on HFS predictive role of the treatment
efficacy. This information could help healthcare providers
to support patients with HES during their treatments, giving
them an evidence-based information and tailored support to
enhance their coping in facing with HES to be adherent with
their therapeutic protocol. For this reason, this study aims to
quantitatively summarize, critically review, and interpret the
recent literature related to the associations between HFS and
efficacy of chemotherapy in terms of PFS and OS.

Material and methods
Search strategy

This systematic review was performed thought the syste-
matic approach indicated by the ‘Preferred Reporting Ttems
for Systematic Reviews and Mela-Analyses’ (PRISMA)
statements (21), and it was consistent to the gnidance ot the
Centre for Reviews and Dissemination (22).

Authors searched the databases PubMed, Scopus, and
Science Direct for papers published between January 2000
and December 2017. The search was based on developing
queries for each database and using combinations of databa-
se-specific subject headings, syntax, and Mesh terms. Each
query was developed using the same Population-Interven-
tion-Comparison-Outcome-Method (PICOM) framework
(23). Adult cancer patients represented the Population,
chemotherapy administration was the Intervention and
Comparison, PFS and OS were the outcome, while methods
were given by all the empirical studies. The principal search
terms were {((cancer®*) AND chemiotherap*) AND (hand-
foot syndrome OR palm-plantar erythrodysesthesia)) AND
(progression-free survival OR overall survival). Two authors
performed the search independently, and each phase of the
PRISMA flowchart (identification, screening, eligibility,
and inclusion) was discussed collegially prior to move on
in successive phases. The aim of the collegial discussion
was the brainstorming to find agreement among authors,
Inclusion criteria were: (a) empirical studies published

between 2010 and 2017, (b) written in English, (¢) with
the availability of the abstract and (d) the full text, focused
on (e) assessing HES (f) and PFS or OS. Exclusion criteria
were: {(a) without the abstract and (b) the full text available,
{c) with low-quality appraisal of the eligibility papers. (d)
case reports (i.e. phase 3 of PRISMA, Fig. 1).

The PRISMA flowchart was used to map the number of
papers identified by crossing the phases of review, which
were identification, screening, eligibility, and inclusion
(Fig. 1). Identification showed 956 papers from the sear-
ched databases, where 953 papers were identified from the
databases consultation through the queries and three papers
were identified through the reference follow-up of relevant
literature. After removing duplicates, 949 papers were identi-
fied, and 12 papers were excluded using the publication data
filters. Then, 937 papers were screened through the abstract/
title reading by two authors independently. In this phase.
929 studies were excluded, due to they did not fit with the
inclusion criteria (n= 61 excluded because the papers were
not in English; n = 217 were case reports or commentaries:
n= 276 were related to patients treated using radiotherapy;
n =375 did not fit with the topic of the review). Therefore,
the papers in the eligibility phase were eight; their full-texts
were retrieved and assessed as described below, After the
appraisal only five papers were suitable for the quantitative
data pooling, as described below.

Appraisal

In the eligibility phase (i.e., phase 3 of PRISMA, Fig.
1), two authors independently assessed the full-texts. The
‘Joanna Briggs Institute Critical Appraisal Checklist for
Randomized Controlled Trials” was used to evaluate clinical
trials, while the ‘The Strengthening the Reporting of Ob-
servational Studies in Epidemiology’ (STROBE) checklist
was used to check the reporting of cohort, case-control,
and cross-sectional studies (24). At the end of the process.
the two authors obtained a good inter-rater agrecment
related to their assessments (> .70). hence indicating that
their quality appraisals were highly similar, Overall, their
appraisals indicated good quality for all the eight eligible
papers, which were included in the review, but three of
them were not suitable for the quantitative synthesis, due
to problems of sample sizing, assessment of HFS, and no
evaluation of PES and OS, as shown in Table 1. During the
quality appraisal, potential disagreements were solved by
discussion among authors, This approach was consistent
with the recommendations of the *Cochrane Collaboration
risk of bias assessment ool (22).

Data colfection and analysis

After selecting the included papers, data were extracted
in accordance with the following format: (a) authors, (b)
year of publication, (¢) study design, (d) sample size, (e)
cancer type, (f) reatment, (g) PFS and OS, (h) association,
(i) results, (1) notes on appraisal.

The outcomes considered for this meta-analysis were
PES and OS, therefore the aim was to estimate the overall
strength of associations between HFS with PFS and OS,
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using a random-effect modelling. Accordingly, we calcula-
ted Hazard Ratio (HR) with 95% Confidence Interval (95%
CI) for the OS and PFS associated to the presence of HES,
through the data of original publications. The Cochrane
O, I? statistics and Chi square were performed to assess
the heterogeneity of the included studies (25). The level of
heterogeneity was acceptable, but not completely absent.
For this reason, the authors ran random effect models. The
software to perform data analysis was the Comprehensive
Meta-Analysis (v. 2.2.057, Biostat, Englewood, USA) and
the R environment (R Foundation for Statistical Computing,
Vienna, Austria). In all estimates, studies were weighted

according to study precision, i.e. inverse standard error of

effect sizes.

Results

Description of the included studies

Only five papers were included for the quantitative
data pooling (17,26-29) (Fig. 1). Specifically, as Table |
shows, one paper had issues related to high heterogeneity
in considering diverse cancer types in a limited sample (30).
In another paper, the measurement of HFS was not clearly
stated and it would undermine results in the data pooling

(31). Further, another eligible paper did not measure nei-
ther OS nor PFS, which are necessary as outcomes in the
meta-analysis (18). Finally, 5 papers were included for the
guantitative synthesis.

Overall, this review encompassed a total of 1131 cancer
patients to assess the association between HFS and PFS,
and 1055 cancer patients to assess the association between
HFS and OS. Three studies were from Germany, one [rom
Austria and one from Japan. The used drugs were mainly
bevacizumab and capecitabine. The studies enrolled patients
with colon cancer (two studies), breast cancer (two studies)
and pancreatic cancer {(one study).

Risk of bias in included studies

The included papers mainly proposed secondary analysis
on RCTs, and one retrospective analysis, Considering the pa-
ternal studies sequence generation, using random sequence
generation was sufficiently clear and stated in all the method
descriptions of the included RCTs. For this reason, the selec-
tion bias is low. Even the allocation of the paternal studies
was clearly stated, as well as the blinding assignment to the
study arms (low performance and detection bias), Missing
data management were not easily deducible from the ma-
jority of the paternal studies, indicating an unclear attrition
bias for the present study. Considering other possibility of
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Some authors have described how healthcare providers
are strategic in enhancing cancer patients’ willingness toim-
prove their QoL, well-being and compliance (32.33), as well
as to support their family caregivers (34). Our study results
provide information useful to support the education of cancer
patients with HFS and their family caregivers. Accordingly,
the information coming from this study showing the asso-
ciation between HFS and PFS/OS could be used to sustain
the self-management of stressful situations among cancer
patients and their family caregivers using education. Overall,
the associations emerged in this study could represent an
important base to provide proper support and information
to cancer patients with HFS, sustaining their capability to
cope with the issues related to skin toxicities.

Strengths and limitations

This systematic review and meta-analysis presents a
number of limitations that need to be discussed. Firstly,
the samples were limited to breast, colon and pancreatic

cancers, and capecitabine was the drug more described as
cause of HFS. For this reason, the generalization of our
results should keep into account the characteristic of the
included studies, which limit the possibility of a broader
inference. Another limitation is the low number of included
studies, where five studies had an experimental design and
one was a retrospective analysis. To manage this difference
in the study design, the authors used the validated checklist
for the appraisal. However, this meta-analysis was the first
taking into account the associations between HFS and both
PFE and OS. Thus, it could represent a starting point both
for clinical practice and for future research on the topic,
integrating available evidence, Further, the interpretation of
results is clear, as no discordance between studies” effects
were found. The relevance of this study results is related o
the possibility to use the information on the associations
between HFS and PFS/OS to foster patients’ coping and the
one of their family caregivers, enhancing their adherence to
cancer treatments.
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Fig. 2. Forest Plot of the meta-analysis on the associations between HFS and PSF. The size of the square represents the weight that
the corresponding study exerts in the meta-analysis, while each line represents the conltlence interval of an effect estimate. The pooled

estimate is marked with a black diamond.
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Conclusion

The results of this meta-analysis suggest that cancer

patients with HFS during the chemotherapy have more li-
kelihood to have a better PFS and OS. Healthcare providers
should use this result as a trigger to foster patients’ hope and
the one of their family caregivers, enhancing their positive
coping strategies, persistence and adherence to cancer tre-
atments. Accordingly, future research should empirically
investigate the use of this evidence in clinical education and
information as a hope trigger for cancer patients, reducing
the negative effect of HES on patients’ QoL, wellbeing and
compliance.
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